Extracellular inhibitors are commonly used in development to modulate the activities of signalling molecules. Direct visualisation in the Drosophila embryo of Sog, a Dpp/Scw inhibitor, has now revealed a graded distribution established by degradation and endocytosis.
complex which, by preventing binding of Dpp to its receptors, promotes the diffusion of Dpp to dorsal regions. Tld cleaves Sog when it is bound in this complex, releasing free Dpp. If cleavage occurs near the neuroectoderm, Dpp will be rebound by excess uncleaved Sog (and Tsg), reforming the inhibitory complex ( Figure 1C) . Far from the Sog source, however, there will be little or no free Sog, so that when the complex is cleaved, free Dpp will be able to bind to its receptor and signal [9, 10] . In the same way, Sog can redistribute Scw signalling by forming a Sog-Scw inhibitory complex which is cleaved by Tld [11] .
Despite the accumulation of genetic evidence over the years to support their existence, it is only recently that extracellular gradients have been directly visualised. Following on from visualisation of the Drosophila Wingless (Wg) [12, 13] and Dpp [14, 15] gradients, Srinivasan et al. [3] used antibody staining to detect Sog protein in the Drosophila embryo. They found that, in a wild-type embryo at the cellular blastoderm stage, high levels of Sog protein are present in the neuroectoderm, the site of sog expression. Low levels of Sog protein are present in the dorsal epidermis and its distribution is graded, with higher levels near the neuroectoderm and progressively lower levels dorsally ( Figure 1C ). Sog is also present at low levels in the ventral mesoderm. In summary, Tld/Tok cleavage and endocytosis limit Sog levels in the dorsal ectoderm. Endocytosis targets Sog for degradation, presumably via a lysosomal compartment. After Tld cleavage, in the amnioserosa Dpp can bind to its receptor (Figure 2A) , whereas in the dorsal epidermis Dpp is more likely to rebind Sog ( Figure 2B ). Upon Dpp binding to its receptor, it is possible that receptor-mediated endocytosis takes Dpp to another intracellular compartment where signalling occurs. Support for the latter possibility comes from studies on SARA, an adaptor protein that recruits the Smad transcription factors to TGF-β β receptors upon ligand binding. SARA and the receptors are localised to specific vesicle compartments in the cytoplasm of tissue culture cells [17] , which may be the sites of Smad activation.
Dispatch
Recent studies have highlighted intracellular transport as an important control point for signalling pathways. In the Drosophila wing disk, receptor-mediated endocytosis is necessary for Dpp movement across cells and the long-range Dpp gradient may be established by balancing recycling and degradation of Dpp [16] . In the Drosophila embryo, the asymmetric Wg distribution arises because of accelerated Wg degradation in specific cells following endocytosis [13] . Regulated intracellular transport has also been implicated in Hedgehog signalling [18] , and endocytosis has been shown to activate the Notch receptor during Drosophila development [19] . The analysis of Sog protein in the Drosophila embryo by Srinivasan et al. [3] has revealed that Sog distribution is also regulated by Dynamin-mediated endocytosis. It is clear that, in addition to restricting the range of action of signalling molecules, endocytosis can also limit the distribution of an extracellular inhibitor. 
